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the facts. Besides, the truth in these particulars would
aid in the solution of a host of other problems,

There is, then, ample reason for trying to measure the
temperature and determine the composition of the outer
and as yet unexplored portions of our atmosphere.

A possible general scheme, the details of which might
vary greatly, for obtaining these data is as follows:

1. The height will be attained by means of a rocket of
the type, say, now being developed by Professor God-
dard of Clark University.

2. A highly exhausted, thin-walled, and hermetically
sealed tube is carried on or in the head of the rocket.

3. This tube is surrounded by water and a little ice, and
the containing vessel more or less thermally insulated
from the adjacent air—suggested by a constant tempera-~
ture device used with ba.l%oon pyrheliometers by Abbot,
Fowle, and Aldrich.®

4. At about the top of the flicht the drawn-out tip of
the exhausted tube is broken off near its end by a device
actuated by the exhaustion of the rocket propellant, or
otherwise, as may seem best.

5. As soon as the tube has filled—that is, in a second or
two after it was opened, and actuated by the equilibrium
between internal and external pressure thus obtained, or
otherwise—the tube is again hermetically sealed. This
can be done by the short-circuiting of a minute electric
cell through a fine platinum wire wound around the
drawn-out neck.

The last two suggestions, (4) and (5), are taken from
the method successfully used by Teisserenc de Bort in
getting samples of air with sounding balloons.

6. At the time the tube is being filled, a flash light of
the kind (there are such) that will operate in air of any
pressure, however low, is fired. This presupposes that
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the air catch is to be made on cloudless nights during the
dark of the moon.

7. At two or more suitable stations the flash is photo-
graphed amidst the stars with appropriate cameras. This
gives, very approximately, the level at which the sample
of air was obtained, and 1s the same scheme as that used
by Stérmer and others for measuring the heights of
auroras.

If all has gone according to plan, and the tube, let
down by parachute, or otherwise protected, has been
found, we now have a sample of the air taken in at a
known height and known temperature, 0° C. (as secured
by the ice and water-jacketing of the samﬁling tube),
whatever the surrounding temperature, but unknown pres-
sure. Obviously, however, this pressure, the pressure of
the entrapped gas when at 0° C., can be measured at leisure
in the lal}))omtory. Furthermore, the constituents of the
sample of air, and their relative amounts, are matters of
gas analysis of any desired refinement.

A series of such samplings, made at height intervals of 5
to 10 kilometers, Wouf)d give us the approximate compo-
sition of the atmosphere and its pressure at each of various
known heights. From these data in turn the correspond-
ing temperatures could be closely computed, since only
one distribution of temperature could give, with the
known gases, the particular pressures thus found, assum-
ing, of course, that, as shown by Atkinson 7 the pressure
of the atmosphere at all levels is essentially of gravita-
tional origin and not appreciably affected by electrifica-
tion.

Evidently, the observations suggested above would
require skill and ingenuity, but they clearly are possible
and the facts to be%ea.rned highly desirable.
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WIDE AREA FORECASTING OF STREAMFLOW ON THE COLUMBIA
AND COLORADO

By J. K. CRURCH, Director
{Mount Rose Observatory, Reno, Nevada)

West of the Great Continental Divide the United States lives
and has its being in its streams.

Three watersheds or series of river systems, arranged in com-
bination like a gothic A, serve this vast region. Dividing between
them 1,600 miles of the western apex of the Continental Divide,
the Columbia and Colorado flow westward through tributary
regions of 237,000 and 225,000 square miles, respectively, to the
sea. Connecting them and forming the crosshar of the A, is
the Sierra Nevada system furrowed by streams of lesser length
but whose combined output exceeds by nearly twice the output
of the Colorado.

Contrary to expectation, the relative ffow from these three
watersheds is Colorado 1, Sierra Nevada 2, Columbia 9, or an
annual run-off from the Colorado of 17,500,000 acre-feet, from the
Sierra Nevada approximately 32,500,000 acre-feet, and from the
Columbia 151,700,000 acre-feet.

Upon the impounding and distribution of these life streams
depend the growth and prosperity of the Pacific coast. As a
basic factor in their control and maximum use, the Mount Rose
Observatory with cooperation from the U. 8. Weather Bureau
has devoted its energies during the past decade and a half to in-
vestigating the possibility of forecasting the seasonal run-off
from the streams in the Sierra Nevada and ultimately from the
Columbia, and Colorado as well.

The possibility of wide-area snow surveying and close fore-
casting of the subsequent run-off has now been so thoroughly
established in the central Sierra Nevada that the city of Los
Angeles has adopted the method for its aqueduct in the Owens
Basin and for its power projects elsewhere in the Southern Sierra.

Through this action of Los Angeles opportunity will soon be
afforded to test the system under extreme conditions of altitude
and run-off.

Detailed investigation of the Columbia and Colorado water-
sheds has revealed the fact that despite their immense areas
satisfactory snow surveys and forecasts can be established for
each at no greater difficulty and expense than for the joint streams
of the central Sierra Nevada. The only new element involved
is the higher relative precipitation in summer on the Continental
Divide which may affect the run-off beyond the indications of the
snow survey and early rains.

The simplicity of the problem is based upon the following
peculiarities:

Despite the apparent vast area of their watersheds, these streams
are fed in large part by three main feeders that supply from 77 to
to 87.1 per cent of their total annual flow. Furthermore, the flow
in the main stream, based, however, upon short records only,
varies less than 11 per cent from the combined flow of the feeders
and the extreme variation between even one feeder and the main
stream, over a long term of years, has not exceeded 25 per cent.
Finally, from 61 to 64 per cent of the entire annual flow occurs
during the four months of April-July, due to the fact that the
major supply comes from winter snows, which do not hegin to melt
until late in March. Therefore, a few snow surveys well placed
on these main feeders should indicate the amount of water avail-
able for the season's crops and industrial needs.

Furthermore, they will indicate the danger of spring floods
from the upper streams and in case the reservoirs are maintained
at maximum level, as must be the case when the water is put to
maximum use, the reservoirs can be eased down to prepare storage
for flood waters rather than permit the streams to flow full volume
over the crests and menace the lands along the lower stream.

Fortunately, the winter floods that traverse western Oregon
and Washington come mainly from the Cascades and find ready
escape in the huge channel of the Columbia, which in the winter
flows only at minimum stage because of the dormant snows on its
main watershed.
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